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The “Sharp” brand name is derived from the “Ever Sharp Pencil” invented by Mr. T. 
Hayakawa, founder of the company. Sharp Corporation has continuously been devoted to 
developing advanced technology and innovative products. 


In 1964, Sharp created the industry when we introduced the world’s first all transistor-diode, 
electronic desktop calculator. And ever since, Sharp has consistently played the leading role in 
innovative discoveries of unusual electronic calculators. 


' In1979, the world’s first direct formula entry scientific line of calculators, the EL-5100 series, 
was introduced by Sharp. 


Models EL-5100 and EL-5101 are specially designed to simplify computation in the areas of 
architecture, civil engineering, electricity, statistics, surveying and more. 


The unique rolling writer feature and playback in direct formula entry, add many advantages 
in solving complex formulas. Additionally, the dot matrix liquid crystal display provides 
alphanumeric readout. 


To assist you in better understanding the many functions of the Sharp EL-5100 and EL-5101 
programmable calculators, we recommend that you thoroughly review this book of applications. 
Problems are explained with actual key stroke sequence to show how to solve these problems in 
the most accurate and efficient manner. 
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ARCHITECTURE 


No, | | ITEM: Hardness ratio of sections supposed 


FORMULA: Relative stiffness ratios of pillar and beam are determined by 
the following equation. 
b : Width 
D: Height 
1: Lenght of member 
#@: 1.5 in case of single-side slab, 2 in case of both-side slab 
Ko: Standard stiffness 


bD® 
jo b=—- I=6 lo K=I/l k=K/Ko 


: Geometrical moment of inertia 
: Stiffness 
: Relative stiffness ratio 


Note: Jo and K are displayed in ( x 10*) and (x 107) respectively, 


EXAMPLE: 


b =30cm 

D = 60cm To 
%=2 3 I 
1 =600cm K 
Ko = 1000cm? 


=5.40x105(em*) — & = 1.80 
= 1.08 x 10° (cm*) 
= 1.80 x 10 (cm?) 


MEMORY] A 
EL—5100| 2, 


EL—5101 | 2 


OPERATION: 


+ (AER) 
F| (CA) fandF A (CE) @ndF) (1O= =) (4) (2) (St 
7) TA) @) =} CC) (sto) (Cc) 


(AER)— (COMP) 

Decimal position : 2 (CL) (ras) (2) 

(comp) (3) (0 6 } (0 _} (come) (6 } (0 ] (0 | [comp] (2 | (comp) 
G) 00) (0) 10) — 540000.00 

FeE] > 5.40 E 05 (5.40 x 10°) (Io) 
(FE) > 1.08 E 06 (1.08 x 10°) (1) 


(Fe) > 1.80 E 03 (1.80 x 10°)(K) 
FE) > 1.80 00 (1.80) (k) 


ARCHITECTURE 


ITEM: Hardness ratio of a column 


Relative stiffness ratio of a circular pillar can be obtained by 
employing the following equation. 


FORMULA: 


K=I/h (cm*) 


k=K/Ko 
: width 
: Length of member 
: Geometrical moment of inertia 
K : Stiffness 
: Relative stiffness ratio 


EXAMPLE: 
d =30cm To = 3.98 x 10% (cm*) 
h =400cm K =9,94 x 10 (cm?) 
Ko = 1000cm> k =0.10 


OPERATION: 
Angular mode : DEG 
—> (AER) 
GndF) (CA) Gnd) (FO=) CA) CB) CC) Gnde) (0=) Ce) CA) (1) (4) (2) (6 (4 SO] CAT OG) 


Wey GOI e 


(AER)-+ (COMP) 
Decimal position: 2 (ct) @) 
(3) (0) (come) (47) [o> (07 Comm} 


Gj) — 39760.78 

(Fee) > 3.98 E 04 (3.98 x 10*) (1) 

our] (F=E) > 9.94 E 01 (9.94 x 10) (K) 
> 0.10 


ARCHITECTURE 


| ITEM: Main inertia moment and section coefficient of H-shaped steel, etc. 


FORMULA: 
For H-iron as shown in the figure hereof, Jz and Z are 


computed by the following equations. 


1 : 
| L=F5 (bi Ar’ + be he?) 


1 bi hit be he’ 
ama he 


EXAMPLE: 


Iz = 1.33 x 108 (cm*) 
2 = 2.67 x 10* (cm?) 


MEMORY 
EL—5100 | 
EL 5101 


OPERATION: 


(D7 Ona) (=) CC CA) 0 GS) G0 2) 9 DS 
CB) (e) (=) Ce 


(AER) (COMP) 

Decimal position: 2 (cL) @ 

(comp) [6 } Come] (1 |] (0) 0 | [comp] (8 
(Zul — 1334845.33 

(FE) > 1.33 E 06 (1.33 x 10°)(1z) 

(FE) > 2.67E 04 (2.67x 10*) (Z) 


CIVIL ENGINEERING 


FORMULA: 
Volume of sampling ground: V (em*) 
Weight of sampling ground: W (g) 
Weight after being dried. : W, (g) 


Water contents in Percent | _ WeW; 
of dry weight Serge at X100 (%) 


Wet density : y:= (g/em*) 


Ww 
V 

; Ws 3 
Dry density : yg= Y (g/cm*) 


EXAMPLE: 


V =680cm? w = 30.381 (%) 
W =1163g + ¥+=1.710(g/cm?) 
Ws = 892g Ya = 1.312 (g/cm?) 


OPERATION: 


— (AER) 
2ndF) (CA) nar) (FO=) (A) CB) CC) Gnd) (=) 0 CB (=e Se) 
Seam DEI WOME 


(AER)—> (COMP) 
Decimal position: (ct) BS 
(Com) (6) (8) (0) com) (7) (7) (6) (3) (Come) 


8) (9) (2) com] — 30.381 (w) 
fom] — 1.710 (7) 
com] —> = 1.312 (7a) 


CIVIL ENGINEERING 


No, 2 ITEM: Stability of the slope 


FORMULA: 


ge : Limit height 
fe! @ : Cohesion (t/m?) 
Hc=——t 454--— 
ry et 2 ) : Unit weight of ground (t/m’) 
: Angle of internal friction of ground 


EXAMPLE: 


He = 5.95877 


[MEMORY 
| EL—5100 
| EL—5101 


OPERATION: 


Angle mode : DEG 
— (AER) 

andF) (CA) f0=) andF) (f= )} 08) fran) £ 
(4) (5) (eal) 


(AER]— [COMP] 
Decimal position: 5 (cl) 
Come) (2) comm) 4) Cs 0") (Cow) > 5.95877 (m) 


CIVIL ENGINEERING | 


ITEM: Flux of a pipe 


FORMULA: 


V =0.84935CR°® [ °** 
Q=AV 


: Mean velocity (m/sec ) 
: Coefficient of velocity 
': Hydraulic mean depth = [> (m ) 
: Hydraulic gradient =f 
: Discharge (m*/sec ) 
: Sectional area of pipe = Cross-sectional area of stream (m2) 


EXAMPLE: 


Cc =100 ‘ 
R=0.0125 (m) _, V=0.17701 (m/sec) 

I =0.0018 Q = 3.47374 x 107% (m*/sec) 
A =0.0019625(m?) 


OPERATION: 


— (AER) 


@ndF) (CA) nde) (FO=) CA) CB) CC) (OD nde) (=) (2) (8) 4909) 03) (5) (4) 8) 0) 
OOD WwOmO Ww soe 


(AER)— (COMP) 

Decimal position: 5 (ct) 3] 

come) (7) (0) (O) Comm) (=) (0 (1) (2) (5) owe) 

C20 00 (109 G1 C8) com) C9 0) (0) 9) (99) 18) 2S) com] —- 0.17701 
(come) — 0.00035 


(F=E] > 3.47374 E 04 
(3.47374 x 10) | 


CIVIL ENGINEERING 


No. 4 [ ITEM: Head lost by friction in a water pipe 


FORMULA: 


0.01739—0.1087d ,. LV 
H= (0.0126+ Tr ) i ae 
: Loss of head due to friction (m ) 
: Velocity inside the pipe(m/sec ) 
: Length of the pipe(m ) 
: Gravity acceleration (9.8m/sec”) 
: Inner diameter of the pipe (m ) 


EXAMPLE: 


V=0.5m 


L=Sm — H =0.22740 (m) 
d =0.01m 


MEMORY 
EL—5100 
EL—5101 


OPERATION: 


— [AER] 
(2ndF) (CA) (2ndF) (10=) (A) (8B) 
BIE 1C1G4) 
GIG 3G 


(AER)— (COMP) 
Decimal position : 5 (cL) (ras) (5 ) 
(come] (+ } (5) (Comp) (ome) (* }( 0} (1) Com] — 0.22740 
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CIVIL ENGINEERING 


No. 5 ITEM: Head lost by friction 


FORMULA: 


h, : Loss of head due to friction 


n : Roughness coefficient 
hy= nV? V : Mean velocity 
Re R : Hydraulic radius 
L : Length of channel 
EXAMPLE: 
n= ae basi 
V=142(m/sec) op = 
L = 1000 (m) + = 0.99472(m) 
R=0.555 (m) 
MEMoRY| A | B | C 
EL—5100 || n V 
EL—5101] 2 | v 
OPERATION: 
— (AER) 
QndF) (CA) @ndF) (FO=) CA) CB) CC) (DO) nde) (f10=) CD) CA) (2) 3) (BD Le) 
GH OOawEI1BI0) 
(AER) (COMP) 


Decimal position : 5 (cL) (5) 
come) =) (0) C1) C5) come) 9 7 (4 C27 (ome 
C25 (5) (3) come] (3) C0] (0) (07) ome) > 0.99472 


CIVIL ENGINEERING 


ITEM: Head lost by inflow 


FORMULA: 


h: = Head of entrance loss (m ) 

V2 = Velocity after the entrance (m/sec ) 
f;: = Coefficient of entrance loss 

8 = Gravity acceleration (9.8m/sec?) 


EXAMPLE: 


fr =02 
V2 = 1.4 m/sec 


._ {MEMORY [ 
EL—5100 
EL—5101 


OPERATION: 


— (AER) 
Gnd) (CA) ndF) (=) CA) CB) Bnd) (FO=) CA) CB) 


\|wwOGIe 


(AER)— (COMP) 


Decimal position: 2 (CL) (ras) C2} 
comm) (=) (2) (come) 


4} ComF] —> 0,02 
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CIVIL ENGINEERING 


ITEM: Measurement of discharge by Weir, etc. 


0.0205 
FORMULA: 
/H 


In which, 6=90° H > 50mm,W >7H,d > 3H 


Q=60 (1.334+ ) HE 


: Discharge (m*/min) 
: Depth of water flowing over the weir (m ) 
: Width of channel (m ) 


: Height of crest above the bottom of channel (m ) 


EXAMPLE: 


Q = 0.048 (m*/min) 


OPERATION: 


— (AER) 


GndF) (CA) Gnd) (O=) CA) Bede) (=) (6) OIG COGIC GIS) 
MOOS WOwWwamawos 


(AER]— (COMP) 


Decimal position : 3 (ct) (Ga 
C00) — 0.048 


ELECTRICITY 


No. 1 : Calculation of parallel resistance & series capacitance 


FORMULA: 


1 


einen 
Rie ee 


Ro= 


CF) CAF) C(F) C(F) CCF) 1 
i ns lve asa 
ddd 


EXAMPLE: 


—>Co=0.48 (F’) 


MEMORY | A B 
EL—5100 | Ror c,|¥ Rz'or 5 Cz" 
EL—5101 |R orci] Rz'or £\c,! 


OPERATION: 


— (AER) 
(2ndF) (CA) 10=) (A 
CB) Ce X71) (STO) 


(AER)— (COMP) 

Decimal position: 2 (CL) (TAB) 
(0) (sto} 
1 [Come] (ComP] 2 (COMP) (COMP) 3 [come] (comp) 4 (comP] —- 0,48 
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ELECTRICITY 


No. 2 ITEM: Vio Savare’s method 


FORMULA: 
Tangent line 


Magnetic field strength at the point P: 


dy=Tdbsin (AT/m] 
ur 


EXAMPLE: 


@ =30° 
1=5A 

—, = 4 
em nmiticitt dH=1.98944X 10 *(AT/m) 


r=l1m 


MEMORY 
EL—5100 
EL—5101 


OPERATION: 


Angular mode : DEG 
— (AER) 
GndF) (CA) Qnde} (10=) CA) (B) CC} (D ) Grae} 
(4) 660 6) 0) GG 


(AER) (COMP) 

Decimal position: 5 (ct) a) 
(come) (5 } (come) (1) (Exe) (1) (37) (com) 
1 Com) (3 }[O }fom) —- 0.00020 


(FE] — 1.98944 1E —04 
(1.98944 x 10°) 


ELECTRICITY 


No. 3 ITEM: Power acting between electric current 


FORMULA: 


When currents J, (A)and J, (A) run 
through conductors A and B which 

are r meters apart from each other, 

force F (N) acting on each conductor 0 
(m) is computed by applying the equation; 


Magnetic flux = p=,,,14l8!_ (yy) 
2ar 


o= 1.25664 10° H- mm 


EXAMPLE: 


Ia (Current) = 2A 

Is (Current) =4A 

uo (Magnetic permiability) = 1.25664 x 10°° H/m —> F=1,60000%10-° 
1 (Length of conductor) = 1m 

r (Distance between A and B) =0.1m 


p_Enter “o in the COMP mode. 
MEMORY] A|B|]C|[D|[E|[F|G]|H 
l 
L 


EL—5100 |) 4o | 
EL—5101 || 4o 


a 


al 


OPERATION: 


(AER]— (COMP) 
Decimal position: 5 
GICIRIGI (=) C6) [Sto] (a) 
(Come) 2] (come) (4 1) come] —+ 0.00002 


F=E]—> 1.60000 -05 
(1.60000 10°°) 
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ELECTRICITY 


No. 4 


| ITEM: Magnetic field strength on the central axis of a circular coil 


FORMULA: 


EXAMPLE: 


OPERATION: 


To calculate the magnetic field strength ( Hp) at a point 
(P) of a distance am from the central axis of a circular 


e——-Hp 


N: Number of turns of a circular coil (T) 


I =2A 

r =5em=5X10*m 
a =0.05m 

N=20 


Ir 


roy 


3 
2 


2(7?+a’) 


— He=1.41421X10 (A/m) 


(A/m) 


[MEMORY 


EL—5100 


EL—5101 


— (AER) 


(andF) (CA) andr] (FO=) CA] 


DILA B) (x?) C= 


+) (cj) ) 0) 


¥) ED) G3 


(AER)— (COMP) 
Decimal position: 5 


(CL) (TAs) (5 | 


(come) (2 } (comp) (5) (Exp) ((=)) (2 } (come) 


+} (0) (S) Come) (27) (0) com) — 141.42136 


(FE) — 1.414211 02 
(1.41421 10°) 


ELECTRICITY 


ITEM: Magnetic field strength by a micro magnet 


halal H,(AT/m) When a very small magnet with the intensity of 
oN magnet pole of m(wb) is put in the medium 
whose magnetic permeability is u(=ys “o), 
the intensity of magnetic field H, at a point P-r 
meters away from the axis 00’ with the angle of 
6 to this axis is determined in the following 
equation; 


Hp=,/ Hy + He Sees, S/ 1+ 3cos*6 


4mus po Or 


anes 
us=1+7, 


o= 1.25664 10° (H:m') 

EXAMPLE: rae : Specific permiability 
6 =60° 
=5wb 

pampee —> Hp=5.23574x 10! 


ie 3.65X 10" 


r =2m 


[Enter 1 in the COMP mode 
MEMORY| A | B | F 
EL—5100|| wo | fo 
[EL—5101 | 0 


OPERATION: 

Angular mode : DEG 

— (AER) 
@ndF] (CA) andr) (10=) (8 ) (ndF) (10=) 
New FICO 
YHOO OI) cos] (E | 


(AER)— (COMP) 
Decimal position: 5 5] 


NC 5) oe Exp) ((=)] (6 ] (Sto) (A 
(comp) 


6 Exp) ((=)) (7_} [come] (2 } 


3 
(come) (5 | 6 (com) —> 52357.40815 


FrE) —> 5.23574 1E 04 
(5.23574 Xx 10* ) 
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ELECTRICITY 


No. 6 


ITEM: Electromagnetic power 


20 


FORMULA: 


EXAMPLE: 


OPERATION: 


Tangent line 


6 =30° 
dl=1mm=1X10%m 


To calculate the force (dF’) which the conductor receive at 
a microscopic part (d/) , when the positive magnetic pole 
with the strength of m(w b) is placed at a point P of distance 
r(m)from the conductor (dl) . 


__mIsin 6 


arr’ al (N) 


m =5wb — dF=9.94718X10™ (N) 


I =5A 


r= 1m 


MEMORY 


EL—5100] 9 


EL—5101 


Angular mode : DEG 
AER) 


fandF) [CA (t0=) (A) (BD CC) (0) CED Bana) 


(8) Ce x) (sin) CA) (4) (4) Ot) 


(AER)— (COMP) 


Decimal position: 5 


(CL) {ras} (5) 


(come) (3°) (0 } comp) (5 


[comr] [5 | (come) 


(1) (come) (1) (Exp) ((-) 


3} com) —- 0.00099 


(Fee) — 9.94718 —04 
(9.94718 10°*) 


ELECTRICITY 


No. 7 ITEM: Compound magnetic field by a direct electric current 


FORMULA: 2 The intensity of a magnetic field formed at the point P is, 


dae! al capil 
4dr’ 


1 =r tang 
dl =r sec’*g:dg 
The intensity of the resultant magnetic field at the point 


cos g 
oe gag 


oa (sin g2—sin g) [A/m) 


EXAMPLE: 


p= 27" To calculate a composite magnetic field(H )at a point P . 
% =715" = 9.03693 10"? (AT/m) 


ro =4m 
I =2A 


MEMORY 
EL—5100 


EL—95101 


OPERATION: 
Angular mode ! DEG 
— (AER) 
2ndF) (CA) QndF) ((0=) (A) (B) 
(A) 60 CO Bw) 1) ) Sa) =j/4)00j C8 


(AER)— (COMP) 
Decimal position: 5 
(comp) (2) (come) (“4 (come) (5 com) —- 0.02037 


(F-E) — 2.03693 —02 
(2.03693 x 10°?) 
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ELECTRICITY 


No. 8 


| ITEM: Capacity of static electricity concentric cylinder 


FORMULA: 


EXAMPLE: 


OPERATION: 


is 2r€0°l 


b 


a 


(F) 
log 
eo=8.85419X 10° F/m 
(Electric conductivity in vacuum) 
Unit of a, and / :meter 


b>a>0 


a =1mm=1X10%m 

b =2mm=2X10%m 
€ =8.85419X 10°F /m 
1 =10em=0.1m 


— C=1.848x10" (F) 


a éo in COMP mode 


MEMORY | 
EL—5100 | 


(CA) fend) (10=) CA] 
Qt) (oj) (ce) 


— (COMP 
al position: 3 (ct) 
-J)(8) 4j4 (sto) (D) 
7) (Exp) 3} (comp) 
ai] (Ete) — 0.000 


(F-E) > 1.848 —11 
(1.848 107"! 


ITEM: Impedance (RLC parallel circuit) 


FORMULA: 


VAS 


a Oh 3 
J ue F —— wC)* 


Rey os 


6=tan'R i wC) 


w=2rf 


EXAMPLE: 


R=1002 
L=5H 2 Z =9.97980X 10" 
C=3PF=3X10"F 


f =50Hz 6 =3.64264 


MEMORY 
| EL—5100 
EL—5101 


OPERATION: 


Angular mode ! DEG 
~> (AER) 


f@ndF] [CA] [andF) (10=) (A fandF) (f0=) (2) (7C| CA) (Sto) (A) 
B(x") Fro) (1) 8) 2.8) | a) ee 
(35 (CED for EL-5101) 


(AER)]-+ (COMP) 

Decimal position: 5 (CL) (ras) (5) 
(Come) (5 } (0 } (com) (4 } (0 } (0) (Comp) (3) (Exe) (=)) (4) (2) 
(ome) 5 (come) —- 99.79797 


F=E] > 9.97980 01(Z) 
— 3.64264 (@) 
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ELECTRICITY 


No. 10 ITEM: Impedance (RLC series circuit) 


FORMULA: 
R(Q) C(F) L(H) z= Eo ee ? 
NNN ee oC 
1 
wL ue) 
R 


6=tan™ ( 


w=2rf 


EXAMPLE: 


R=1002 
L=5H Z=519.47925 
G=3yF=3X10°F 9 =78.90126 
f =50Hz 


MEMORY | A | 
EL—5100 | “ax 
EL—5101 || “ae 


OPERATION: 


Angular mode : DEG 
— (AER) 
fandF) (CA) (2ndF) 10= (sto) [A 


CB) rou) (1 3 c (CE) for EL-5101) 


(AER)— (COMP) 

Decimal position: 5 (CL) (Tas 
(Come) (5 } (0) Come) (1_] LO) LO Exp} ((-)) (6 } 

(om) >» 519.47925 (Z) 

— 78.90126 (@) 
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ELECTRICITY 


No. 11 ITEM: Resonance frequency in a resonance parallel circuit 


FORMULA: 
Resonance frequency: 


EXAMPLE: 
R=32 
C=2uF=2X10°F — fr=5.03291X10' (Hz) 
L=$H 


MEMORY | A 
EL—5100| R_ 


EL—5101] R 


OPERATION: 


AER] 
2ndF] (CA) fandF) (F0=) (A) CB 2ndF) [(f0= 
OO GIwB Ce) (A) (2?) (2) CC) 


(AER)— (COMP) 

Decimal position: 5 (CL) (ras 
(come) (3) (Come) ("2 } (ExP) ((=)) (6 
(5) — 50.32912 

(F-E) > 5.03291 01 
(5.03291 X 10') 


ELECTRICITY 


ITEM: Constant distribution circuit —5100 only 


ads 
R 


Parallel admittance y-ray. wir p, —y, 1 WC 
where, w=2rf Ye! Get ocy + ei”, Sa=ten G 


Series impedance 7— /R?+(wL)?- €”, Gz=tan 


@Characteristic impedance  @) Propagation constant 


r=/ ZY 
R: Resistance per unit line(Q/Km) - /R+ (wl)? (2) =1/(R’+ (wL)?) - (G+ (wC)*) ej Ont Oe 


L: Inductance per unit line(H/Km) 49> /—————— see 
C: Capacitance per unit line (F'/ Km) G+ (wo)? a a 


G: Leakage conductance per Go=—> (tan — tan 2E ) a= //R+ (aL? /G+(wC) cos (f+ Su 
unit line (.2/Km) 2 R G 2 
(rad/Km) (Np/Km) 


p=// R+(wLP /G+ (aC) sin (Oto) 
EXAMPLE: (rad/Km) 
f =60Hz 
R=1.252/Km 
L=2.86mH/Km — 
G=0 
C=0.075 uF 


Zo= 27, gs 
Y 


Zo = 241.63.2/Km 

60 =—0.43rad/Km 

a@ =2.85X10 *Np/Km 
& =6.21X10*rad/Km 


[MEMORY| A | B 
EL—5100| 2% | Amy 
EL~5101 


OPERATION: 
Angular mode: RAD 
— (AER) 
@ndF) (CA) (2ndF} ewe: s) 
(1B) frou) (A (sto) [B 
(D7 rod CAD STO) 
ADDIE 
OMBdaG >) C) 1 209 Go 
(AER)— (COMP) 
Decimal position: 2 (ras) (2 } 
©) (0) com C4 Ce 5) Comm 
2)C-)(8) Ce) cer 3] (comP] (0 } (Come) 
=) (OI1C7 CS) er) 6 | (Come) — 241.63 (Zo) 
—> —0.43 (60) 
(om?) (F-E] + 2.851 —03(2.85x10°) (a) 
Gone) (FE) — 6.21 —03(6.21X10) (4) 
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ELECTRICITY 


| ITEM: The 3/2 power rule (Triode) 


FORMULA: 


Tp : Anode current of the triode in space charge area. 
Ip=K(Eg+ =P )2 (A) 
Eg : Grid voltage ( V) 

Ep : Anode voltage ( V) 
“ : Amplification degree 
K : Perveance 


EXAMPLE: 
“uw =10 
Ep=100V 
Eg=-—5V 
“K =2x10° 


— [p=2.236X10* (A) 


[MEMORY 
EL—5100 
EL—5101 


OPERATION: 


AER) 
@ndF) (CA) 2ndF} {F0=] (A) endF) ((0=) 
NCI OIB)&) OO) 


(AER)— (COMP) 


Decimal position: 3 (ras) (3) 
(come) ("2 } (Exp) ((=)) (3 _} (come) ((—)) (5 } 


GD (eo) — 0.022 


— 2.236 —02 
(2.236 X 10°?) 
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ELECTRICITY 


ITEM: Equivalent resistance of noise (Pentode) 


FORMULA: 


Ip 81g 
Bhan  e) 


Ip : Anode current (A) 
Ig. : Screen-grid current (A) 
8m : -Mutual conductance 


EXAMPLE: 


Ip =9.5mA=9.5X107 (A) 
Ig.=2.8mA=2.8X10% (A) — Req=1.43662X 10° (2) 
&m =6.2mV=6.2X 10% (V) 


MEMORY] A 
EL—5100|] gn | Ip 
[EL—5101| gn | Ip 


OPERATION: 


andF) [100=) 
CECE } Ow) 
Gia 


(AER]—> (COMP) 
Decimal position: 5 

(ome) (6 J [+ 
com] (9 [+ ] 


(com) (2) C-) (Exp) — 1436.61751 


(FeE] > 1.43662 03 
(1.43662 x 10°) 


ELECTRICITY 


No, 15 | ITEM: Planning of regular K-type filter 


FORMULA: LUH) 
K 


Low-pass = 
arfi 


filter # 


(F) 


ok les 
de PT 
fi = cut-off frequency (7) 


High-pass K = Nominal inpedance (Hz) 
filter 


EXAMPLE: 


f: =500KHz=5 x 10°Hz L =1.90986 x 10°'mH 
K =6002 C =5.30516X 10? pF 


MEMORY | A | 
EL—5100 
EL—5101 | 


OPERATION: 


(2ndF) ((0=) (A) CB) @naF) (f= 
NADI Oe we 


(AER]— (COMP] 
Decimal position: 5 (CL) (TAB) (5 | 
(Come) (5) (Exe) (5) com*) (6) (0) [come] —» 0.00019 


(FE) > 1.90986 E —04(H)(L) 
(1.90986 x 10°'mH) 
—» 0.00000 


(FE) — 5.30516 —10(F')(C) 
(5.30516 x 10’ pF’) 
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ELECTRICITY 


ITEM: Leaning to static electricity of a cathode-ray tube 


FORMULA: To calculate the Screen 


deflected distance ( Y ) 
: Distance of deflecting plates (m ) 
: Length of deflecting plate (m) 
: Deflecting plate voltage ( V) 
: Acceleration voltage ( V) 
: Distance between the center 
of deflecting plate and screen (m) 


2 Div: 
=oav, ‘m) 


EXAMPLE: 


d =lem=1X10%m 

1 =3cem=3X10-m 

L =30em=3X10'm — Y=4.500X10-m 
V =200V 

Vo=2KV=2X 10°V 


OPERATION: 


— (AER) 


Gade) (CA) Gear) (=) CA) CB) CC) CO) CE) Grae) (105) 
(2) (8) Ce) C2) (29 CEN) 


(AER)— (COMP) 
Decimal position: 3 (ct) @ 
Gs) (=) 49 
C3) Ge) (=) (2 
(2) (0) (2) ow (29 Ee) 3 
(2) com) — 0.045 


(Fe) + 4.500 —02 
(4.500% 10°?) 


ELECTRICITY 


I ITEM: Leaning to electromagnetism of a cathode-ray tube 


FORMULA: To calculate the deflected distance (Y). 


Intensity of magnetic field 
Area of magnetic field (m) 
Acceleration voltage ( V ) 
Distance between the center 
of deflecting coil and screen (m ) 
_ 0.297L Bl 
J Vo 


(m) 


EXAMPLE: 


Vo = 2kv = 2X 10*v 

L =30em=3X 10-'m 
, § =3em=3X10%m 

B =3.4X10' Gauss 


— Y=2.032 (m) 


Menon A 


EL—5100| 7 
EL—5101| 2 


OPERATION: 


AER) 
2ndF) (CA) (2ndF] (10=) CA 
IDOI MmaIcl 


(AER]— (COMP) 

Decimal position: 3 3) 
(comm) (3) (Exp) ((-)) come) (3) (Exp) ((=9) 
com) (3 C+) 4] (4) ome) (2) (Exp) Com) —- 2.032 (m) 
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ELECTRICITY 


No. 18 | ITEM: _ Illuminance of a point light source 


I 
FORMULA: =— 
seas Normal plane En R2 (ts) 


En=En cos6 = feos 6 Ux) 
Ev=En cos(90-@)=En sin8 
=qasing (ix) 


: Luminous intensity of spot light source (cd) 
: Distance from the light source (m] 
: Incident angle 


Vertical plane 


: Intensity of normal illumination (J) 
: Intensity of horizontal illumination (/x) 


ae : Intensity of vertical illumination {IxJ 


I =100cd En= 25.000 ) 
R=2m — E,=21.651 
8 =30° E,=12.500 


EL—5100] 7 


MEMORY] A|B|C|DI[E 
| 
Lat 


EL—5101| J 


OPERATION: 

Angular mode : DEG 

— (AER) 
andF] (CA) (2ndF) (f0= (CC) PndF) (f0=) CA + (22) [sto] [B) 
B | [2ndF] (-nec} [C (CE Jfor EL-5101) 


(AER)— (COMP) 
Decimal position: 3 (CL) (ras) (3) 
Come) (1) [0] (0) ome) (27) (come) (3) [0 Come] — 25.000 (En) 
— 21.651 (En) 
— 12.500 (Ev) 


ENGINEERING 


ITEM: Moment of Inertia of (N) Elements 


FORMULA: 


= AX — _ ZAy 
Me x= SA 2. EGASST 


3. Ixy = ZAxy — YZAx —XDAy + XYZA 

4. Iyy = ZAx?+ Llyy — D(Ay) tA 

5. Ixx = ZAy? + BI xx — D(Ay +A 
Radius of Gyration: 


I I 


OPERATION: 
MODE KEY IN: 


STAT 375 (=u) “128 (2) 433 
946 (xy) 1.685 (“x 534 
2462: (ay) 232 (1) 632 GomTA) cee Vara 


> [AER ] 

(anaF_) (ca) Caner } (Ce JC a _)( 8 ) (ener) ( = ) 

(Cnr) eS) es Carer Ce =) ce i ee eee ee are) 
(ea Cs Ce Se eee) oe 
(CCB 3) Ree) (NaN) astm) Fee eae: 2) (ror) (Taerant a) (Wee Tow) fe) | (Se) 
Ca) Ck) (Cae ei eo) Ce te) (ea ey 

Cee CS) Cee a) er oe ee) 
EE (ERD) OEE) A fs |) NRE |) | 


[ AER > COMP ] 


ASK =7.73 Lyy = 2.34 + 2.54 + 2.85 = 7.73 
B=X =7.67 Zyx = 2.31 + 2.55 + 2.81 = 7.67 

From STAT Mode: 

E= DA, F=DAx, G= Ax’, H= DAxy, 

I=ZAy J =ZAy? 

1.396962240 = Answerl xX 
1.522281309  Answer2 y 
11,01793397 Answer 3 Ixy 
20.40263064 Answer 4 Lyy 
20.09178455 Answer 5 Ixx 
1.133133646 Answer 6 pyy Compliments of 
1.124468535 Answer7 px x Paul Kollmeyer 
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ITEM: t-Test 


FORMULA: 


E 
FA 


“ Texton(@@Xin?—SsG-E(F +E). 
Te. Ay ee 


EXAMPLE: 


Note: Before placing your data for X and Y in the STAT mode put the formula in the 
AER mode. 


IntheSTAT mode: [Storemamory _[ Content | 
E n 


OPERATION: 
+ (AER) 


1; f(A) =(F+E-A)+V (G-E x(F + E)*)+(Ex(E-1_ 


(AER) > (COMP) 


Decimal position: (cu) (tas )(_ 3) 
A=? (Place in value of Uo) 


COMP (Value of t) 
t>t, or t<tg 


Compliments of 


Morton Rosenstein — 


SURVEYING 


No, 1 


FORMULA: 


EXAMPLE: 


OPERATION: 


ITEM: Closed traverse 


This program computes the coordinate by closed traverse. 
Error of closure of latitudes = 24X; 

Error of closure of longitudes = 24 Y; 

Sum of distance = 5 |; 


Di 
SEL Tada agi 


Sx; = 5,97 
24y;= 7.54 

21; =376.13 
Accuracy = 39.11 


iF 
=85.123m 


Clear the memory 
before calculation 


MEMORY] A |B] C | 
EL—5100| 242, |24y.| 31, 
EL—5101 |S4zx,|34y,| 51; 


Angular mode : DEG 
AER) 
(2ndF] (CA) f2ndF) (DICE DIT Ic) oy 


(DIGIC DEI SOI 
tC for EL-5100 * (J for BL-51 
(8 OOOH Wwe 


(AER)— (COMP 
Decimal position : 2 


STo)(A }(0 }(STO)(B j[ 0 
8 j(5 1)L2)C3 an ([O_](_1_}(0_] (come) (COMP) (come) (COMP) [COMP] (COMP) 


i jlo « JOO JCS 4 {0 } (COMP) (COMP) COMP] [COMP] (COMP) [COMP] 


9 (5) 5 | (com)[ 2 (COMP) [COMP] [COMP] [COMP] [COMP] 


90 =) ) ](come](comr|COMF] —> 5.97 (LAx,) 
con] > 7.54 (LAy,) 
[Com] — 376.13 (21,) 
(ome) — 39.11 (Accuracy) 
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SURVEYING 


No. 2 | rem: Open traverse 


FORMULA: 


This program computes the coordinates of an open traverse. 


X;:=X:-rtl; cos ai 
Y:=Yi-atd& sin a; 


EXAMPLE: 


Xo= 100 
Yo= 100 = i = 143.183 ® le = 130.081 
h = 50.123, % =30°30'40" Yi = 125.448 Y2 = 195,466 


le = 71,234, 92 =100°35'55”" 


Store the contents of Xo, Yo 
before calculation 


MEMORY 
| EL—5100 
EL—5101 


OPERATION: 

Angular mode : DEG 

— (AER) 
and F) (CA) 2nd] ((0=) (CD _) RndF] (f=) CC 
E)(+)(8) (st) (8) 


t 
(Ca) for EL-5100) 


CA ){sto) 


(AER) (COMP) 
Decimal position: 3 
rs 0 } (STO) (8) 


CII C3) — 143.183 
— 125.448 


DC CIC) ome] —> 130.081 
Come] — 195.466 


SURVEYING 


| ITEM:  Radiate traverse 


This program computes the coordinate by radiate traverse. 


@i=Ts+f:+180° (Field angle) 
Xi=Xatli cos a: 
Y= Yat 1; sin ay 


EXAMPLE: 


Xa= 200 G = 50.123 (ieee 

Ya= 200 21=95°10'20" Yi= 221.589 
Ta=110°20'30" = 

: (ees (ye 

B2= 123°45'12" Y2= 257,699 


Store the contents of T,, Xa, Ya 
before calculation 


[MEMORY DIE ; a ee 
EL—5100 || 7, Luc | 
-EL—5101 Li |B 


OPERATION: 


Angular mode : DEG 
— (AER) 


[andF] (CA) (2ndF) (10= 2ndF) (FO=](_D_] (2ndF (Rec) A) Goad 4 
for EL-5100) 
¢ 


+j)1BIG 


(AER) (COMP) 
Decimal position : 3 (ras) (3) 
NHWIWCIRIW GBs) 0 ) Sto)(B )(2) (0) (oj [st9) (Cc) 


C-)01 (23037 com) C9) (e) (Com) —> 245,235 

— 221.589 

* (203) (47 come) 4) 4 (2 fom] — 241.775 
— 257.699 
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SURVEYING 


No. 4 ITEM: Inverse calculation 


FORMULA: 


This program computes distance ( /, ) and field angles (@;) _ 
from the coordinates. 
(X:—Xia)?+ (Yi- Yin)? 


Y= Yiei 
Xi-Xi-1 


a;=tan' 


Azimuth 


EXAMPLE: 


( 1 = 3.6056 
@ = 56°18'35" 


l2 =2,2361 
a2 = 116°33'54” 


Store the contents of Xo, Yo 
before calculation 


OPERATION: 
Angle mode : DEG 
— (AER) 
ndF} (CA) and) aA OS) OCI Dr OIE IBID I) 
Ce (sto) (A) a eo ate cuore ew (Oo) (+) CE) (=) Bnd) Eons) 


((3) for EL-5100) ((J) for EL-5100) 


(AER)— (COMP) 
Decimal position : 4 (4) 
2380 AIG) s9 (8 


Come] (4 } {comp) (4) (comr] —> 3.6056 
— 56.1835 (56°18'35") 
(Cour] Comm) (3) Cour] 6] Comr) —> 2.2361 
—> 116.3354 (116°33'54”) 


SURVEYING 


No, 5 | ITEM: _ Inverse radiate calculation 


FORMULA: 


h= Shae (Ye Yo)? 
eee Ki Yo 

Ee Week 

ai < 0: 360+a; Azimuth 


(Xo, Yo) 


EXAMPLE: 


(Xo, Voit (4.2, 5.3) ” li = 7,0328 
(X;, Yi) (7.7, 11.4) a: = 60°9'14" 


Store the contents of Xo, Yo 
before calculation 


MEMORY 
EL—5100 
EL—5101 


OPERATION: 
Angule mode : DEG 
— (AER) 
fandF) (CA) andF) ((O=)(C }(D ) GndF) (FO=) JCC j= JCA [moe 


E_] QndF} fous) (9 (36 JCO ce =] ind) Coms 
t 
(J) for EL-5100) (() for EL-5100) 


(AER]— (COMP) 
Decimal position : 4 4) 
40-2) 9) («a Soe) 


(come) (7) (=) 7) come) 4 \[cow) > 7.0328 (1;) 
— 60.0914 (60°9’14) (a;) 
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SURVEYING 


No. 6 ITEM: Distance between two 


points 


FORMULA: 


Po(Xo, Yo) 


Pi(X%,¥1) 


l= J (Xi- Kia P+ (Y¥i-Yin? 


EXAMPLE: 
x Y Distance 


coordinates | coordinates 


214.123 | 167.508 


179.173 | 146.524 |40.7656( 1, 


) 


151.968 | 132.560 |30.5795(t) 


Clear the memory 
before calculation 


EL—5100| Xia] Yiu| X: 


pees aE WK 


[EL—5101] X:1] Yeu[ X: 


OPERATION: 


> (AER) 


AOI WIE) I-Ie) 


[2nd F) (CA) ndF) (fO=) (CS 


OJG2)(D sto) CE) 


CD j(sto)(B )CE ) 


(AER)— (COMP) 


Decimal position: 4 — (CL) (4) 
mB 


[0 [sto] (A JO} (St0) 


8 | [comp] 


(comp) (4 


(ome) 2 (4 (4 C+) 


(4 \fcow) — 40.7656 (11) — 


cow)( 1 JC7 ICSC 


come) (4) 


© )comr] —> 30.5795 (12) — 


comP|( 4 5 | ol] 


(ome) (4) 


SURVEYING 


No, 7 | rem: Calculation of coordinates 


FORMULA: 
(Xin, Yeu) 


X;=X itl; cos a; 
Y:=Yiitl; sin a; 


EXAMPLE: 
Y 
5.3 
11.4 7 ail 60° 20' 14" 
19.0 8 72° 30' 24" 


Store the contents of Xo, Yo 
before calculation 


MEMORY| A | B | C F |G 
EL—5100[ Xia] ¥iu| ts 
[EL—5101 | Xe | Yin 


OPERATION: 
Angular mode : DEG 
Megs (CEJ for EL-5101) 
1 


(2ndF} (CA) (2ndF) ((O=](C ) ndF) ((0=)(C ) @ndF) sto)LA JC» J(J(4)C8) 


(sto)(B) 


(AER)— (COMP) 
Decimal position : 1 
(4902302) Sto)TAD 


(Come) (7) come) 6 JO com] > 7.7 (X) 
(cow) — 11.4(Y) 
(come) (8 } Come] (7 ](2 com] — 10.1 (X) 

(com) — 19.0(Y) 
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SURVEYING 


ITEM: Calculation of the angle of slope to correct 


ROE Determine the grade correction amount up to decimal 4 digits 
when the distance and grade angle are given. 


EXAMPLE: 


S 
6 


15,891 
19°55'00" 


S: Distance 


@ : Grade angle 
S': Grade correction amount 


S'=-2S sin’ 


— S’= 0.9505 


MEMORY 


EL—5100 


EL—5101 


OPERATION: 


Angular mode : DEG 


— (AER) 


(2nd) (CA) [2nd 


(105) CA) (1B) 2nd F} (1O= BWIGC) 


(AER)— (COMP) 
Decimal position: 4 


(CL) (ras) (4 J 


(come) (7 (5) 


| 


(oj[o)} 


(com) — —0.9505 


QjC9ICe 


(5 JCS 


(SIN)C+ JCS JCB) toes) (0) 


SURVEYING 


No, 9 ITEM: Setting of a simple curve by offsets from tangent 


FORMULA: x: Distance in the tangential direction 
from the beginning of curve 
y: Distance of offset cooresponding to x 
5: Deflection angle 
R: Radius of curve 
y=l sind =2R sin’ d 
x=Il cos 6 =2R sind: cosd 
= Rsin2é 


EXAMPLE: 


R=200 . © 811,745 
5 = 1°41'00" y= 0.345 


MEMORY 
EL 5100 
EL 5101 


OPERATION: 
Angular mode } DEG 
— (AER) 
Cand) CGA) rd) (108) CA) (0) Bind) (10) CAT OD SN) C29) CBD og 9] 
CRI CAI) (0) (8TH) 0) coma (95 CF 


(AER) = (COMP) 
Decimal position: 4 (OL) (TAB) (3) 
owe) (2) 0} ) ome) 


CHOICE ATO) Wow) > 11.745 (x) 
(OW?) —» 0.345 (y) 
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SURVEYING 


No. 10 ITEM: Tachymetry 


FORMULA: This program computes the horizontal 


distance (S ) and the height (H) from 


S=Kl cos’ a+C cosa 
H=}Klsin 2a+C sina 


EXAMPLE: 


S = 129.707 (m) 
H = 20,041 (m) 


QA 8 


MEMORY | A 
EL—5100} K 


[EL—5101] K | 


OPERATION: 
Angular mode : DEG 
— (AER) 
Gnd) (CA) Grae) ((0=) CA) CB) CC) (1D and (F0=] (1D) Eves (Sto) D JCA JCC JX) C1) cos) 
Bammer DIIO| BGS RIDIGIBIGC (sn 


(AER)— (COMP) 
Decimal position: 3 (CL) (ras) (3 
(come] (10) (0) (come) (+) (“3 (come) 


GOCE D352 5S) coma C84 7) com) — 129.707 
— 20,041 


SURVEYING 


No. 11 ITEM: Calculation of a simple curve 


FORMULA: i 


EXAMPLE: 


MEMORY| A |B [Cj ]D/E 
EL—5100| 4B | R 
EL—5101| AB | R | 


OPERATION: 


Angular mode : DEG 

— (AER) Aon 
on (A) oo =) OOO ROIS Oe | 
MGC zz) 


(AER]— (COMP) 

Decimal position: 3. (GL) & 
com) (3 490639 
(4) [5 com) —> 722.040 


SURVEYING 


ITEM: Regression to the center 


9 (Sighted point) 
FORMULA: 


Actually measuring point 


(of 
(Center of survey point) 


When it is supposed that the eccentric distance is CE =@ , 
distance between the survey point and sighted point is CO= | 
and the azimuth of actually surveying point is 9 , it is needed 
to compensate for the correct direction CO by 7 . 

In AOCE, the following equations are established according 
to the sine proportion formula; 


EXAMPLE: 


271°34'22"" 


3.185 y =0°02'40" 


or 


wee 
siny  sin(360°—9) 
e sin (360° —¢) 
if 
( y=sin y can be applied in general 
because 7 is too small.) 


2 yan esin (388 —¢) 


(This equation is employed for 
the program.) 


-. sin y= 


MEMORY 
EL—5100 


EL—5101 


OPERATION: 
Angular mode : DEG 
-+ (AER) 


GndF) (CA) fandF) ((O=] CA] CB] CC) nde} (10=] 2nd) 
Goes) (9 =) (AJ) (=) nd} Fos) 


(AER) (COMP) 

Decimal position: 4 (CL) (ras) (4 ) 
Come)4 (4 JLo jC8 JC* }C3) come) 
(3) J GIC8 55) Come} 


sw] OCB Risin) (OCS C6 Co jte) 


@IGIGIGISI4I2I12) cm) > 0.0239 (0°02'40”) 


SURVEYING 


ITEM: Area conversion 


FORMULA: 
Area calculation by double AX; : Latitude 
meridian distance (DMD) AY; : Departure 


D.M.D.=D.M.Dii+4 Yiint4 Yr 
4S:=D.M.Dix 4X; 
Area: S=24S; 


Bound- oe Azimuth} DMD Douslarakea 
ary Le Gn) a: D.M. Di 

5 92 31’ | 16.23433 | —11, 58380 
0 0’ | 32.46865| 925,01122 


270° 04’ | 27,0086} 0, 17159 | 


0 02" | 21.55253} 143, 92480 


5| 10.78 | 271 20' | 10.7932] 2, 70988 
+ 6 | 16.21] 18°00’ | 0.00224) — 0.08625] 8 * 229,79547 


EXAMPLE: 


[MEMorY| a | B | ¢ | Dp] & | 
Se Tr 


‘L101 [245 DMD 


OPERATION: 


Angular mode ! DEG 
— (AER) ( for EL-5100) 


Gnd] (CA) Ende) (=) 1D) CA) nd TT) aie He |e (ero) (0) CCC 0) 
CECE CER CC ICH CC Noo 


(C2) for BL-5100) 


(AER) (COMP) ud 
Decimal position; § (| (TAN 8) 


(0) (8t9)(.A)( 0 | ie) 


com CI) PHS 1) owe) > 16.23433 (D.M.Di) 
ow] —- —11,58380 (Double area) 


ee eee Se tas 32.46865 


325.01122 
ae ova re > 27.00866 
our] > 0.17159 
PRL) 0) 2) ome) — 21.55253 
oe] —+ 143.32430 
WANT 0 | om)  10.77932 
: our) — 2.70388 
1111 8 )( 0) (ow) — 0.00224 
om?) + —0.03625 
— 229.79547 (S) 


SHARP 
eS 
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